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Following Sakharov’s and Puthoff’s idea of an induced gravity, I consider a pair of harmonic 
oscillators coupled by the Coulomb and the electrokinetic potential, which decreases as 1/r. Their 
dynamic coupling is allowed in the near field, that is, for frequencies roughly below ~ c/r for 
virtual exchanges between two elementary entities. It is also valid for tunneling photons from 
very distant and red-shifted matter in the radiation gauge. In this case, the near magnetic field can 
be safely ignored. I treat the problem using Planck’s and Post’s ensemble description of harmonic 
oscillators. It is found that the correlated interacting modes have lower eigenfrequencies and 
positive zero-modes, their anticorrelating counterparts having higher eigenfrequencies and 
negative zero-modes. While the former tend to induce coherent states over large ensembles, the 
latter cannot. This applies to all the modes of the near field, as well as to the transverse radiant 
modes. As a result, an attractive –1/r long-range potential is found in all the zero-modes of the 
near field, with a cosmological constant depending on the disorder in the system, provided that 
the interacting modes be most strongly cohered from the far infrared. This occurs naturally in 
Yilmaz’s cosmology, where the Zitterbewegung of very distant matter is felt in the far infrared by 
the Zitterbewegung of local matter, in proportion to the frequencies of both, which agrees with 
the principle of equivalence. The Machian inertia appears on cosmic scales from bound coherent 
states through this tunneling electromagnetic radiation. In an elliptic Universe, the very low 
frequency modes of the coupled oscillators can be identified with those of their radiative 
antipodal image. As a result, far infrared coherent modes are expected to arise in the Universe 
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Besides the Coulomb coupling, there is the acceleration-dependent vector potential 
































where we assumed that, in each oscillator, the acceleration of one charge opposes 








































































The term f  is akin to a spring’s tension and approximates the electrostatic and the 
electrokinetic attraction or repulsion between the neighbouring charges of one 
oscillator on a small displacement. We omitted the Lorentz force of the 
electrokinetic field from one dipole acting transversely to a speeding charge at 
v/c=  in the other dipole, the magnitude of which is as k' /r, as well as the purely 
magnetic Lorentz force k'(v1x r)x v2 /r 
3. This manifestly requires our moving to two 
or three dimensions. The paradox of the Lorentz forces apparently violating 
Newton’s third law between particles in orthogonal motion and in magnetic 
interaction was recently shown by Boyer to be resolved by the fact that the 
momentum-energy is conserved when taking into account the field’s energy ExH. 
For now, we stick to a single dimension and the electrokinetic force of Maxwell’s 



































































The solutions are A = ± B. and correspond to correlated ( - ) and anticorrelated 


















































 where ± are the frequencies [8]. We see that the minimal energy is here related to 
the  -states, which involve correlated motions (considering retardation). This is 































We now solve the problem of our coupled oscillators in the light of Planck’s and 
Post’s ensemble interpretation of the zero-point energy. Planck’s original result 
involved counting the number of uncoupled harmonic oscillators that partake in the 
field’s motions in a disordered system averaged over some random phase   of the 
oscillators at a given frequency. If instead of phase-independent non-interacting 
oscillators we have a system of coupled oscillators of which we count the 
individual correlated motions, this approach yields very different results than for 
the uncoupled case studied by Planck. This point has also been stressed by Post. 
We assume that our oscillators can be diagonalized into two fundamental modes, of 
correlated or anticorrelated motions whose eigenfrequencies are   and  , that a 
vast majority of the oscillators are phase-correlated and contribute to the  mode, 
that an oscillator whose phase shifts from   to   increases the occupation 
number of one mode while decreasing that of the other, and that one such isolated 
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and that of a system bound between condition I and condition II is found by 













































Next, we write the energies corresponding to the conditions I and II  of the system. 
If the system can be partitioned into two mutually exclusive sets, with a dominant 

































 The correlation tends to be transitive, even considering retardation. The correlated 
modes can form coherent stationary or propagating states in large ensembles 
whereas the anticorrelation tends to self-destruct, as the anticorrelated modes 
mutually exclude one another. So it is natural that the anticorrelating zero-modes 
should resemble those of a fermionic oscillator and have the corresponding 
statistics. If a fraction   of the oscillators is in a random uncoupled phase, this 
fraction will be described by the habitual Bose statistics. As a result, using [10], the 
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In the event of a quasi continuous spectrum whose upper bound is the near-field, 













a 1/r dependence may only result from a spectrum that is strongly peaked in the far 
infrared, and antigravity from a Cosmological Constant when  0 . Some 












whose cosmological constant vanishes with . Such an infrared-dominated 
inductive spectrum arises in Machian cosmologies, since the potentials only 
decrease as 1/r, as Sciama had pointed out. In Yilmaz’s model, the far Universe, 
though at infinity, takes on the appearance of an asymptotically thin, dense and 
infinitely red-shifted shell sitting at a finite distance. We show that Yilmaz’s model 
is consistent with this picture. In the corresponding Euclidian Universe, a 
measuring rod r transported some distance r will stretch, owing to its new 
location being surrounded by a homogeneous sphere of matter density . The 
































which is finite (~ 15 x 10
9













   
at a finite R’. As a result of an infinite red-shift at a finite effective distance, the 
electronic and partonic Zitterbewegung frequencies of far away matter acquire 
wavelengths greater than R’. In other words, the evanescent radiative field of very 
distant matter is felt here, in direct proportion to its energy. This is in agreement 
with the equivalence principle. How exactly is it felt? Zitterbewegung involves 
oscillatory motion at the speed of light. For any observer at that speed, a photon 
bath is infinitely shifted to the blue. Zitterbewegung is oscillatory because at light 
speed, a charge ends up being back-scattered by such photons after a small interval 
of time. This dense, far infrared virtual background is seemingly invisible to 
macroscopic matter at non ultra-relativistic speeds, save for its inertia-inducing 
effects. It is nonetheless felt by the charged and dipolar oscillating microscopic 
constituents of matter, which propagate at light speed. This explains how 
momentum-energy far away induces inertia here. Being the main contributor to 
inertia, the effective shell of the faraway Universe plays a similar role in cohering 
gravity by its spectral density  in [16]. Equaling the gravitational to the 
oscillator energy in 1/r gives o = 10
-22Hz/(1- ). Relative to the electronic 
Zitterbewegung frequency, this represents a reddening by 6x10-43, and a mean 
actual distance slightly larger than that beyond which the Zitterbewegung of distant 
electrons can be felt, which is at about eleven times the apparent radius of the 
universe and reddened by ~10-40. But o is an eigenfrequency of our coupled 
oscillators and it is implausibly low as well as seemingly external to their 
dynamics. A solution is to consider a closed Universe, that is, we take   in 
Yilmaz’s model and either identify the antipodes after a parity reversal, or simply 
consider a tunneling over the extent of the hypersphere at a given time. In either 
case, it is the red-shifted radiative image of the local matter that appears spread 
here in the far infrared while the tunneling is assumed to be instantaneous from 
here to here, through a distance. Now the range of the near field of our coupled 
oscillators reaches to the Universe, within which coherent modes can now arise in 
which the local oscillators fully partake if it is assumed to lie entirely within the 
coherence length. The equivalence principle also emerges naturally. The red-shifted 
radiative image of local matter, through the magnifying glass of distance, partakes 
in global coherent modes, in the emergence of the local vacuum and waves the 
dynamic tapestry of space. In so doing, it binds to matter beyond the range of its 
generally assumed near field, inducing the 1/r gravitational potential. Since it is the 
kinetic motions of matter that induce gravity, the fall into a deep gravitational 
potential well slows clocks down and decreases the mass-energy asymptotically. At 
































The | n±  > are built from the Hermite-Tschebychev polynomials Hn± , which allow 



















































so that, assuming that   1, at a given temperature T, there will be an excess of the 
lower energy - excited bosonic modes over their + fermionic-like counterparts, 























The inductive coupling takes place in the near field ± << c/r12 between individual 
dipoles, through their red-shifted local antipodal image. This allows the exchanged 
photons to be virtual and the modes to genuinely belong to the coupled oscillators 
while ensuring that the range of gravity encompasses the whole Universe. In this 
sense, the Zitterbewegung of all matter near and far can be felt here, in the far 
infrared ( red shifted > 10
10 LYrs), by the Zitterbewegung of a test charged particle or 
dipole, in direct proportion to the rate of both, that is, to their energy, owing to their 
common coherent modes with the universe at large, through red-shifted tunneling 
photons. This is in agreement with the equivalence principle. Being thus cohered 
from the far infrared, the standard 1/r gravitational potential never vanishes when 
the disorder parameter  is small, from the zero modes of the ensemble at the 
corresponding frequencies. Under the same circumstances, the ratio of the excited 
correlated states over their anticorrelated counterparts creates an antigravitational 
effect with increasing temperature, the thermal random motions tending to destroy 
the correlated order. In this development of Yilmaz’s cosmology, the interacting 
modes no longer extend just about the oscillator in some finite near-field volume 
that shrinks as the cube of the frequency in its immediate surroundings, as would be 
expected, but reach in the far infrared to the dynamics of the most distant matter. 
As a result, the local Zitterbewegung becomes coherent. This is at the origin of the 
nonlocality of the de Broglie waves of matter itself, which govern its motions. 
Induced gravity from electromagnetism is well suited to A.O. Barut’s unified 
electromagnetic model of matter and to Dyonic schemes. The local inertial reaction 
relative to the past light-cone can be attributed to an active interaction with the 
radiative image of its field, material and electromagnetic, which can be likened to a 
‘ZPF aether’. Athough the tunneling is instantaneous, it is not yet clear whether the 
effective local interactions are. The main difference with the standard ZPF 
approach is that the past light cone’s inertia-inducing fluctuations are dominated by 
the very low tunneling frequencies that originate in the most distant matter of the 
Universe and that form coherent modes. Another difference is that it is the 
dynamics of the various states within matter itself, including that of its zero-modes, 
that induces the 1/r attraction.  
To conclude, the standard procedure for deriving the Van der Waals forces, along 
with an electrokinetic coupling, yields a 1/r attractive potential between coupled 
oscillating dipoles, or charges. In this framework, gravitation is an emergent 
phenomenon that is induced by the Zitterbewegung of charges and its coupling to 
that of distant matter through the dilated and red-shifted antipodal components of 
their radiative field. We made one step towards the strong and weak equivalence 
principles, as all mass-energy, inertia and gravity are fundamentally in proportion 
to the Zitterbewegung of both local and distant charges and dipoles. At close range, 
the omitted Lorentz force is felt, which requires going to two or three spatial 
dimensions. This was done in a companion paper. The magnetic field is genuinely 
confined in the near field in its accepted sense and cannot affect the tunneling 
photons that are relevant on cosmological scales. In the long range, the 
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